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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-5, 10-12, 29, 32, 33, 39, and 40 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Sakai (US Patent 4,529,994), previously cited. 

With regard to claims 1, 10-12, 29, 32, 33, 39, and 40, Sakai discloses in figure 3 
a structure comprising a varactor comprising (a) a plate region 14 and a body region 1 1 
of a semiconductor body, (b) a plate electrode 16 and a body electrode 18 respectively 
connected to the plate and body regions, (c) a gate dielectric 24 layer situated over the 
semiconductor body and contacting the body region, and (d) a gate electrode 25 
situated over the gate dielectric layer at least where the gate dielectric layer contacts 
material of the body region, the plate and body region being of opposite conductivity 
types, and meeting each other to form a p-n junction (see column 2, lines 40-55), an 
inversion layer 19 occurring in the body region along the gate dielectric layer below the 
gate electrode, the inversion layer comprising multiple variably appearing inversion 
portions (at the middle and the sides of region 19, where there are different thickness); 
and an electronic circuitry having a capacitance signal path for receiving the varactor to 
enable the circuitry to perform an electronic function dependent on the varactor. 
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With regard to claim 2, Sakai discloses the inversion portions (the middle portion 
of region 19 and the narrower portion at the left hand side of the middle portion), when 
present, meet the plate region. 

With regard to claim 3, there is a first inversion portion (the left-hand-side 
portion) of the inversion layer and a second inversion portion (the narrow portion of the 
inversion portion 19), which is spaced apart from the plate region. 

With regard to claims 4 and 5, the inversion portions 19 include a third inversion 
portion (at the right-hand-side portion of the middle portion of region 19), which is also 
spaced apart from the plate region. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 6, 7-9, and 34-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sakai as applied to claim 1 above, and further in view of US Patent 
Application Publication .2002/003631 1 (US SN 09/961,248) issued to Hattori, previously 
cited. 

With regard to claims 6, 7, 9, 34, and 37, Sakai discloses the claimed invention, 
as discussed above, except for multiple gate dielectric portions. 
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Hattori discloses in figure 2, multiple gate dielectric portions 10, with different 
thicknesses. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to make the gate dielectric portions of the Sakai's device with 
different thicknesses in order to have different capacitances (note that in claims 7 and 9, 
there is another thinner dielectric portion at the right of the middle, thicker portion of the 
gate dielectric region). 

With regard to claims 8, 35 and 36, note that Hattori discloses in figure 2, the 
gate dielectric portions 10 comprises two dielectric portions, a first portion 3, and a 
second portion to the right of 3, which is thicker than the first portion, and the first 
portion would have extended, if incorporated in the Sakai's structure, to a location 
above the plate region, and the second region would have spaced laterally apart from 
the plate region of the Sakai reference. 

5. Claims 13, 17, 18, 42, 44, 45, 53, 57, and 58 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Sakai as applied to claim 1 above, and further in view of the 
Japanese patent 04199682, previously cited. 

Sakai discloses the claimed invention, as discussed above, except for multiple 
gate portions with different conductivity/dopant concentration parts. 

The Japanese patent discloses in figure 2(b), a gate electrode portion with 
different conductivity type parts 4 and 5. Therefore, it would have been obvious to one 
of ordinary skill in the art at the time of the invention to make the gate structure in the 
Sakai's deice to have different portion with opposite conductivity types in order to have 
a larger current drive capacity (see the abstract). 
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6. Claims 14, 15, 16, 43, and 54-56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sakai in view of the Japanese patent, as applied to claim 13 above, 
and further in view of Fratin et al, hereinafter Fratin (US Patent 5,977,591), previously 
cited. 

Sakai in view of the Japanese patent discloses the limitations in the claims, as 
discussed above, but does not disclose the gate electrode has portions of the same 
conductivity type with different doping concentrations. 

Fratin discloses in figure 1, and column 6, lines 23-33, a gate portion which has 
two potions of the same conductivity type, but different doping concentrations. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to make the gate of the structure of Sakai in view of the Japanese patent as 
such in order to adjust the capacitance of the device. 

7. Claims 19, 46, and 69-70 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sakai in view of the Japanese patent as applied to claim 17 above, 
and further in view of Iwamuro (US Patent 5,659,185), previously cited. 

Sakai in view of the Japanese patent discloses the limitations in the claims, as 
discussed above, but does not disclose the gate electrode portions are shorted 
together. 

Iwamuro discloses in figure 1, gate portions 12 are shorted together, as can be 
seen in the figure. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to make the two gate portions function as one gate 
portion, while maintaining the advantages of having isolated gate portions. 
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8. Claims 20, 21, 51-52 and 71-72 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Sakai in view of the Japanese patent as applied to claim 13 
above, and further in view of Pramanick et al., hereinafter Pramanick (US Patent 
6,1 65,902), previously cited. 

Sakai in view of the Japanese patent discloses the limitations in the claims, as 
discussed above, but does not disclose a polycrystalline gate. 

Pramanick discloses a polycrystalline gate that has a lower reaction barrier (see 
column 4, lines 45-50). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to make the gate electrode of the device of the Sakai 
reference in view of the Japanese patent as a polycrystalline gate to adjust the 
resistance value of the gate electrode. 

9. Claims 22- 24/47- 49, 59, 60, and 73-74 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Sakai in view of the Hattori and further in view of the Japanese 
patent. 

With regards to claims 22, 23, 47, 48, 59, and 60, Sakai in view of the Hattori and 
the Japanese patent discloses the limitations in the claims, as discussed above. Note 
that the first gate electrode portion 4, which is opposite conductivity type as the body 
region of the Sakai device, would overly the first and second gate dielectric portions of 
the Hattori reference, if incorporated therein, and in the Sakai device. 

With regard to claims 24 and 49, note that a third gate dielectric portion of the 
Hattori reference (at the right-hand-side of region 10), is approximately the same 
thickness as the first gate dielectric portion, and overlies the third gate dielectric portion. 
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10. Claims 25 and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sakai in view of the Hattori and further in view of the Japanese patent as applied to 
claim 22 above, and further in view of Iwamuro. 

Sakai in view of the Hattori and the Japanese patent discloses the limitations in 
the claims, as discussed above, but does not disclose the gate electrode portions are 
shorted together. 

Iwamuro discloses in figure 1 , gate portions 12 are shorted together, as can be 
seen in the figure. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to make the two gate portions function as one gate 
portion, while maintaining the advantages of having isolated gate portions. 

11. Claims 26 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sakai in view of the Hattori and further in view of the Japanese patent as applied to 
claim 22 above, and further in view of Pramanick. 

Sakai in view of the Japanese patent discloses the limitations in the claims, as 
discussed above, but does not disclose a polycrystalline gate. 

Pramanick discloses a polycrystalline gate that has a lower reaction barrier (see 
column 4, lines 45-50). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to make the gate electrode of the device of the Sakai 
reference in view of the Japanese patent as a polycrystalline gate to adjust the 
resistance value of the gate electrode. 

12. Claims 28, 31, 38, and 41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sakai as applied to claim 1 above, and Sakai in view of Hattori (in 
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case of claim 38), and further in view of US Paten Application Publication 2003/0178689 
(US SN 10/036,210) issued to Maszara et al., hereinafter Maszara, previously cited. 

With regard to claim 28, Sakai discloses the limitations in the claims, as 
discussed above, except for different work functions of gate electrode portions. 

Maszara discloses on page 2, paragraph 22, that different portions of a gate 
electrode region have different work functions. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to make the gate of the Sakai's 
device as having different work functions in order to have greater control over the 
inversion regions. 

With regard to claims 31 , 38 and 41 , Sakai discloses the limitations in the claim, 
as discussed above, except for the body contact region being doped. 

Maszara discloses doped gate electrode regions, as discussed above. Therefore, 
it would have been obvious to one of ordinary skill in the art at the time of the invention 
to make the body contact region 18 of the Sakai reference as a doped semiconductor 
region, since semiconductor electrodes are used extensively in the art and their 
resistances are more easily adjustable. 

13. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakai as 
applied to claim 1 above, and further in view of watanabe (US Patent 4,003,009), 
previously cited. 

Sakai discloses the limitations in the claims, as discussed above, except for the 
circuitry comprising an inductor. 
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Watanabe discloses in figure 1, an inductor in combination with a capacitor, 
forming a resonant circuit. Therefore, it would have been obvious to one of ordinary skill 
in the art at the time of the invention to include in the circuitry of Sakai an inductor in 
order to make a resonant circuitry. 

14. Claim 75-78 and 83-86 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sakai as applied to claims 1 and 39 above, and further in view of 
Benaissa et al. (US Patent Application Publication 2002/0074589), hereinafter the '589 
reference, newly cited. 

Regarding claims 75, 76, 78, 83, 84 and 86, Sakai substantially discloses the 
limitations in the claims, as discussed above, except for a field insulating region 
extending into the semiconductor body along a primary surface to define a 
semiconductor island laterally surrounded by the field insulating region and substantially 
fully occupied by material of the plate and body regions; and a further semiconductor 
island occupied by material of the body region substantially up to the primary surface 
such that material of the body region extends continuously from each semiconductor 
island to each other semiconductor island. 

The '589 reference discloses in figure 4, a varactor with isolation structures 30 
surrounding a semiconductor island laterally (the semiconductor region between the two 
of the isolation structures). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time of the invention to include isolation trenches around the body 
region of the Sakai's varactor structure in order to insulate the regions of the device 
from the neighboring regions of the semiconductor devices which are present on a 
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substrate, when the varactor structure is used in a circuitry along with the other 
semiconductor devices. 

Regarding claim 77 and 85, a further semiconductor island (the one between the 
two most right insulating regions 30) would have been occupied by material of the body 
if it were to be used in the varactor structure of Sakai. 

15. Claims 79-82 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakai in view of Hattori as applied to claim 34 above, and further in view of the '589 
reference. 

Sakai in view of Hattori renders obvious the claimed invention, as discussed 
above, except for a field insulating region extending into the semiconductor body along 
a primary surface to define a semiconductor island laterally surrounded by the field 
insulating region and substantially fully occupied by material of the plate and body 
regions; and a further semiconductor island occupied by material of the body region 
substantially up to the primary surface such that material of the body region extends 
continuously from each semiconductor island to each other semiconductor island. 

The '589 reference discloses these limitations, as discussed above with respect 
to claims 75-78, and as to why one of ordinary skill in the art would want to use the 
trench insulators. Therefore, that part of the rejection will not be repeated here. 

16. Claims 87-94 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakai and the Japanese patent as applied to claim 42 above, and further in view of the 
'589 reference. 
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Sakai in view of the Japanese patent renders obvious the claimed invention, as 
discussed above, except for a field insulating region extending into the semiconductor 
body along a primary surface to define a semiconductor island laterally surrounded by 
the field insulating region and substantially fully occupied by material of the plate and 
body regions; and a further semiconductor island occupied by material of the body 
region substantially up to the primary surface such that material of the body region 
extends continuously from each semiconductor island to each other semiconductor 
island. 

The '589 reference discloses these limitations, as discussed above with respect 
to claims 75-78, and as to why one of ordinary skill in the art would want to use the 
trench insulators. Therefore, that part of the rejection will not be repeated here. 

Response to Arguments 

17. With regard to applicant's argument on 5/6/05, the rejection of claims 69-74 is 
now present in this Office Action. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dana Farahani whose telephone number is (571)272- 
1706. The examiner can normally be reached on M-F 9:00AM - 6:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bill Baumeister can be reached on (571 )272-1 722. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

D. Farahani 
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